Functional brain imaging in glucocerebrosidase mutation carriers with and without parkinsonism.
Mutations in the glucocerebrosidase gene (GBA) increase the risk for Parkinson's disease and are also associated with an earlier onset of the disease and an akinetic parkinsonian phenotype. To investigate the underlying pathogenesis of this condition, we assessed cerebral metabolism using positron emission tomography (PET) in GBA mutation carriers with and without parkinsonism. [(18)F]-fluorodeoxyglucose (FDG)-PET using a three-dimensional stereotactic surface projection analysis was used to measure the cerebral metabolic rates of glucose (CMRGlc) in a patient with parkinsonism and Gaucher disease (GD) and five subjects with a heterozygous GBA mutation, including three patients with parkinsonism and three asymptomatic carriers in comparison to 10 healthy controls in the same age range. Dopaminergic neuronal activity was investigated using [(11)C] CFT- and [(11)C] raclopride-PET. All GBA mutation carriers displayed a significant CMRGlc decrease in the supplemental motor area (SMA). The carriers with parkinsonism showed additional hypometabolism in the parietooccipital cortices. The CFT and raclopride PET images in the asymptomatic carriers demonstrated the CFT binding to be within normal values in the putamen and a significant increase was observed in the caudate nucleus while raclopride binding in the striatum was in the normal range. An advanced parkinsonian carrier showed decreased CFT binding and increased raclopride binding in the striatum. The decreased CMRGlc in the SMA was characteristic of the GBA mutation carriers. The hypometabolism in the SMA may, therefore, be involved in the clinical characteristics of parkinsonism associated with GBA mutations when the carriers manifest parkinsonism.